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SPECIFICATION 
Detergent composition 



1 5 the fiber ^ ^ ^ ^ by mean8 ^ 8 8Ur f actBn t or Inorganic builder. 

3) The dirt is chemically decomposed by an enzyme such as protease. 

(4) Coloured stains are bleached with a bleaching agent. 

(5) A fluorescent dye Is adsorbed on the fiber surface .to ' WoMen It nrm/ented ^ mean8 20 
20 (6) The precipitation of active detergent Ingredients by divalent metal Ions is prevented by means 

* 8 C Tt1u n nVame n ntal idea of cleansing clothes In the prior art Is the Incorporation of a component 
neutral conditions and their use under alkaline condlt.ons has generally been avoided, since me.r 

^wHat^ 46 
45 when surfactants .arc iinod. detergent is particularly etf ecrfvefor 

dm the^?e°minvention throws a fresh iight on the above-mentioned prob^ 
p re se^vent.on.,nexce..entdete tt 

powdery detergent containing sufficient phosphate salt can dboomb y. nt ^ 60 

and 0 ^' i ^^! ( g* r gJ, ea ^ advantage of the present invention Is that It can be applied to detergents of any 
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SPECIFICATION 
Detergent composition 

5 activity under alkaline conditions. „ ma AnhiwriBveloDed The washing of 

1 5 " (2) The dirt is dispersed and solublllzed by means of a surfactant or ^organic builder. 

(3) The dirt is chemically decomposed by an enzyme such as protease. 

(4) Coloured stains are bleached with a bleaching a 9ent H 

* 8 C Tnffu n n 9 dame n ntal Idea of cleansing clothes In the prior art is the Incorporation of a component 

- ^mm^mzz^ ' 

ruffe of clothes and of y sta ns on clothes and that It is riigniy userui ror m » ™ w ow-a-hate salts 50 
fin nhSohorus-free detergents and detergents having orrly a low phosphorus oonte nt Prw^hate Msalte 
hSee^Sv removel of fine mud particles that has penetrated Into tiiefi J**"™"""' 

£te nowadays a desire to reduce the amount of phosphate salts lnc 7?^2 rae Sn5ents 

56 ^^^^ 55 

dffl the%3nventionthrowsa^ 

and tnomsrg re atadvantage of the present invention ,s that .t can be applied to detergents of any 
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«) «™Y «* ««• "»*° 10 - 24 C " b ° n " , ° n " 8V " aS ' "* 



R — CHC0 2 Y 
I 

SO3Z 

(9) Amino acid-type surfactants of the general formulae. 

I I 
R a Rs 

wherein R, represents an alkyl or alkenyl group having 8-24 ca rbon atoms. I ^^^S^ W 
Talk/I group having 1-2 oarbon atoms, R, represents an amino acid residue and X represents an 
i alkali metal or alkaline earth metal ion. 

No . 2 Ri _co-N-<CH 2 ) n -COOX 

wherein R„ R 2 and X have the same meanings as above and n represents an Integer of 1-5. 
No. 3 R i. 

N — (CH 2 ) m — COOX 



wherein R, has the same 



/ 

meaning as above and m represents an integer of 1 - 

R. — N CH— COOX 

I I 
R« Ra 



wherein R„ R 3 and X have the same meaning as above and R 4 represents hydrogen, or an alkyl or 
hydroxyalkyl group having 1—2 carbon atoms. 

No. 5 Rh-N CH-COOX 

R 2 R 3 

wherein R 2 . R 3 and X have the same meaning as above and R 5 represents a /J-hydroxyalkyl or/J- 
40 hydroxyalkenyi group having 6— 28 carbon atoms. 



4 
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No. 6 "a 

N — CH — COOX 
R 5 R 3 

wherein R3, Re and X have the same meaning as above. 
(10) Phosphate ester surfactants: 
No. 1 Acid alkyl (or alkenyl) phosphates: 

0 

5 (R'0) n r-P— 40H) m , 

wherein R' represents an alkyl or alkenyl group having 8—24 carbon atoms, n'+m' represents 3 and n' 
represents a number of 1—2. 

No. 2 Alkyl (or alkenyl) phosphates: 

0 
II 

(R'0) n ^P— <0H) m „ 

1 0 wherein R' has the same meaning as above, n^m" represents a number of 3 and n" represents a 
number of 1 — 3. 

No. 3 Alkyl (or alkenyl) phosphate salts: 

0 
II 

m'o)„,^p— (OM) m „ 

wherein R'. n" and m" have the same meaning as above and M represents Na, K or Ca. 
15 (11) Sulfonic acid-type amphoteric surfactants of the general formulae: 

No. 1 R13 

R„CONH — R l4 — N® — R,< — S0 3 ® 



wherein R„ represents an alkyl or alkenyl group having 8—24 carbon atoms, R 12 represents an 
alkylene group having 1 — 4 carbon atoms, R 13 represents an alkyl group having 1 — 5 carbon atoms, 
R„ represents an alkylene or hydroxyalkylene group having 1—4 carbon atoms. 

20 No. 2 R« 

Rl1 _ N e_R i4 _S0,e 

R,. 

wherein R„ and R 14 have the same meaning as above and R„ and R 16 each represent an alkyl or 
alkenyl group having 8—24 or 1—5 carbon atoms. 

No. 3 (C 2 H,6) nl H 

Rn-N«-H*-SQ, e 

(C 2 H«0) n1 H 

wherein R„ and R„ have the same meaning as above and n1 represents an integer of 1—20. 
25 (12) Betaine-type, amphoteric surfactants of the general formulae: 

No. 1 R*a 

I 

R 21 — N® — R a — COO® 
R M 



GB 2 095 275 A 



wherein R„ represents an alkyl, alkenyi. /J-hydroxyalkyl or /J-hydroxyaikenyl I group having 8- 24 
caroon atoms R 22 represents an alkyl group having 1-^ carbon atoms and represents an aikyiene 
or hydroxyalkyiene group having 1—6 carbon atoms. 

No . 2 (W 

R 21 — N®— R 23 — COOe 

(C^O^H 

5 wherein R 21 and R 23 have the same meaning as above and n2 represents an integer of 1 —20. 5 

No. 3 r m 

R 21 — N® — R 23 — COO 9 

wherein R 21 and R M have the same meaning as above and R 2 * represents a carboxyaikyl or hydroxyalkyl 
^"^^ 10 
10 ^To^^ 
Bnd V5)XS^ 

(CHCH 2 0) n3 H 
/ 

R'„CON 

(CHCHjOUH 
I 

R'« 

wherein R'„ represents an alkyl or alkenyi group having 10—20 carbon atoms, R' 12 represents H or 
CH 3 , n3 represents an Integer of 1 —3 and m3 represents an Integer of 0—3. 

( 1 9) Sucrose/fatty acid esters comprising fatty acids having 1 0—20 carbon atoms in average 25 

25 and ^J 08 *^ Bcid / g | ycero | mon oesters comprising fatty acids having 1 0—20 carbon atoms In 
average and glycerol. 

(2 1 ) Aikylamine oxides of the general formula: 

R'm 
I 

R' 13 — N-»0 
R'« 

30 wherein R' 13 represents an alkyl or alkenyLgroup having 10-20 carbon atoms and R' 14 andR' 16 each 30 
represent an alkyl group having 1—3 carbon atoms. 

(22) Cationlc surfactants of the general formulae: 

No. 1 R '» 

[R^—N®— R'JX' e 

k 



6 
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wherein at least one of R'„ R' 2 , R' 3 and R' 4 represents an alkyl or alkenyl group having 8— 24 carbon 
atoms and the remainder represents an alkyl group having 1 — 5 carbon atoms and X' represents a 
halogen. 



[r^—NO-CHAHJX' 6 

I 

R'a 

5 wherein R'„ R' 2 , R' 3 and X' have the same meaning as above. 5 
No. 3 (R'bOUH 

[R', — N® — R'j]X' e 

wherein R'„ R' 2 and X' have the same meaning as above, R'„ represents an alkylene group having 2—3 
carbon atoms and n4 represents an integer of 1 — 20. 

The composition preferably contains at least one of the above surfactants in an amount of at least 
10 10 wt.96. 1 0 

As preferred surfactants, there may be mentioned above surfactants 1 ), 2), 3), 4), 5), 6), 1 1 )-No. 
2, 1 2)-No. 1 . 1 3), 1 4). 1 5), 1 7) and 1 8). 

[2] Divalent metal ion sequestering agents: 

The composition may contain 0—50 wt.% of one or more builder components selected from the 
1 5 group consisting of alkali metal salts or alkanolamine salts of the following compounds: 1 5 

1) Salts of phosphoric acids such as orthophosphoric acid, pyrophosphoric acid, tripolyphosphoric 
acid, metaphosphoric acid, hexametaphosphoric acid and phytic acid. 

2) Salts of phosphonlc acids such as ethane-1 ,1 -disphosphonlc acid, ethane,1 ,1 ,2-triphosphonlc 
acid, ethane-1 -hydroxy-1,1-diphosphonlc add and Its derivatives, ethane-hydroxy-1 ,1 ,2-tripnosphonic 

20 acid,' ethane-1 ,2-dlcarboxy-1 ,2-dIphosphonic acid and methanehydroxyphosphonlc acid. 20 

3) Salts of phosphono carboxyllc acids such as 2-phosphonobutane-1 ,2-dlcarboxyllc acids, 1 - 
phosphonobutane-2,3,4-tricarboxylic acids and a-methylphosphonosucclnic acid. 

4) Salts of amino acids such as aspartic acid, glutamic acid and glycine. 

5) Salts of aminopolyacetlc acids such as nitrilotriacetic acid, iminodiacetic acid, 

25 ethylenediamlnetetracetlc acid, diethylenetriam!nepenta8cetic acid, glycol ether diamlnetetraacetic 25 
acid, hydroxyethyliminodiacetic acid, triethyienetetraminehexaacetic acid and dienkolic acid. 

6) High-molecular electrolytes such as polyacrylic acid, poiyaconitic acid, polyitaconic acid, 
polycitractonlc acid, polyfumaric acid, polymaleic acid, polymesaconic acid, poly-a-hydroxyacrylic acid, 
polyvinylphosphonlc acid sulphonated polymaleic acid, maleic anhydride/diisobutylene copolymer, maleic 

30 anhydride/styrene copolymer, maleic anhydride/methyl vinyl ether copolymer, maleic anhydride/ethylene 30 
copolymer, maleic anhydride/ethylene cross-linked copolymer, maleic anhydride/vinyl acetate 
copolymer, maleic anhydride/acrylonitrile copolymer, maleic anhydride/acrylate ester copolymer, 
maieic anhydride/butadiene copolymer, maleic anhydrlde/lsoprene copolymer, poly-/$-keto carboxyllc . 
acid derived from maleic anhydride and carbon monoxide, itaconic acid/ethylene copolymer, itaconlc 

35 acid/aconitic acid copolymer, itaconlc acid/malelc acid copolymer, itaconic acid/acrylic acid copolymer, 35 
malonlc acid/methylene copolymer, mesaconic acid/fumarlc acid copolymer, ethylene glycol/ethylene 
terephthalate copolymer, vlnylpyrrolldone/vinyl acetate copolymer, 1 -butene-2,3,4-tricarboxylic 
acld/itaconic acid/acrylic acid copolymer, quaternary ammonium group-containing polyester 
polyaldehyde carboxyllc acids, cis-isomer of epoxysuccinic acid, poly[N,N- 

40 bis(carboxymethyl)acrylamide], poly(hydroxy carboxyiic acid), starch succinate, starch maleate, starch 40 
terephthalate, starch phosphate ester, dlcarboxystarch, dicarboxymethylstarch and cellulose succinate 

8Ster 7) Non-dissociating high-molecular compounds such as polyethylene glycol, polyvinyl alcohol, 
polyvinylpyrrolidone and cold water-soluble, urethanated polyvinyl alcohol. 

45 8) Salts of dlcarboxyilc acids such as oxalic acid, malonic acid, succinic acid, glutaric acid, adlpic 45 
acid, pimellc acid, suberic acid, azelalc acid and decane-1 ,1 0-dicarboxylic acid; salts of diglycollc acid, 
thiodiglycolic acid, oxalacetlc acid, hydroxydisuccinic acid, carboxymethylhydroxysucclnlc acid and 
carboxymethyltartronic acid; salts of hydroxy carboxyiic acids such as glycollc acid, malic acid, 
hydroxpivallc acid, tartaric acid, citric acid, lactic acid, gluconic acid, mucic acid, glucuronic acid and 

50 dlaldehyde starch oxide; salts of itaconic acid, methylsucclnic acid 3-methylglutarlc acid, 2,2- 50 
dimethylmalonic acid, maleic acid, fumaric acid, glutamic add, 1 ,2,3-propanetricarboxylic acid, 
aconitlc acid, 3-butene-1 ,2,3-tricarboxylic acid, butane,1 ,2,3,4-tetracarboxylic acid. 
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ethanetetracarboxyiic acid, ethenetetracarboxyllc acid, n-alkenylaconK c acid 1 ,2 AJ- 
rvclonentanetetracarboxylic acid, phthalic acid, trimesic acid, hemlmellltic acid, pyromellKic acid, 
b^inrSSStewld. tetrahydrofuran-1 ,2,3,4-tetracarboxylic acid and Utoto^r^ff*- 
S»?neS»ta of sulfonated carboxyiic acids such as suifoitaconic acid, sulfotricarbaHylic 
5 sulfoacetic acid and sulfosuccinic acid; «^^" l ^^J nd 

raffinose. carboxymethylated pentaerythritol, carboxymethyiated gluconic : ack Uondwerte. of 
poiyhydric alcohols or saccharides with maleic anhydnde or succinic anlnydnde ^ 
Sxyiic acids with maleic anhydride or succinic anhydride, and organic acid salts such as CMOS and 



9) Aluminosilicates: 

No. 1 Crystalline aluminosilicates of the formula: 



x>(m' 2 0 or M"0) • Al 2 0 3 • /(SiOJ ■ w'(H 2 0) 
wherein M' represents an alkali metal atom, M" represents an »° 

with calcium, and x\ y' and w' represent mole numbers of the respective components and generally, 

1 5 they are as *^ ^^followlng general formula are particularly preferred: 

Na 2 0 • Al 2 0 3 • nSI0 2 • wH 2 0 

wherein n represents a number of 1 .8-3.0 and w represents a number of 1-6. 
No. 3 Amorphous aluminosilicates of the formula: 

20 x(M 2 0) • Al t 0 3 • y(SI0 2 ) • w(H 2 0) 

wherein M represents sodium and/or potassium atom, and x, y and w represent mole numbers of the 
respective components within the following ranges: 



25 w: any positive number Including 0. 

No. 4 Amorphous aluminosilicates of the formula: 

X(M 2 0) • Al 2 0, • Y(SIO a ) • Z{P 2 0J • <u(H 2 0) 2 
wherein M represents Na or K and X. Y,Zand <o represent mole numbers of the respective components 
within the following ranges: 
30 0.20£X<1.10 
0.20<Y<4.00 
0.001 gZg0.80 

w. any positive number including 0. 

35 "S'c^ 

metal saL selected from the following compounds as the alkali or Ino ^ n, ° 

carbonates and sulfates. Further, the composition may contain organic alkalis such as triethanolamlne, 
diethanolamlne, monoethanolamine and triisopropanolamine, 

40 antiredeposition agent(s): polyethylene glycol, polyvinyl alcohol, polyvinylpyrrolidone and 
Carb 7a"Kat 8 mblna^^ 

cellulasVof the present invention exhibits a synergism in the removal. of muddy d.rts 



15 



[ 5 ] Bl f ch ' n 8 a 9^i th e alkali cellulase of the present Invention with a bleaching agent such as 
* C ™^;^ p8r0XidB « ddu <*° rsod,um , 

BM ' ' j.«h.«Wr«laooa nnH nucleases. 



1 0 enzymes may ub u«w »• ■ «•■ «* k- — -■ ■ — - - 

15 Aand ^ampiesofesterasesaregastriclipase.pancreaticlipa8e.vegetablelipases,phospholipases^ 15 

"•"^SB^^ cellulases inc.ude maitase, saccharase. amylase, pectinase. 

lysozyme. a-glucosldase and /}-gluoosldase. 

,„ ^ B rbSn^^oeS dyes may be incorporated in the composition, if necessary. 20 
20 For ex^mple?compouSds of the following structures are recommended: 





and bluing agents of the general formulae: 
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-(S03H) n 



j w. .o «r m ■mla monoazo. disazo or anthraqulnone dye, X and Y each 
wherein D represents a resdue of blue or ^J*J~£, whlch may be substituted with 
represent hydroxyl 9™P^X7cld^ or alicydlc amino group which 

hydroxyl. sulfonic acid, carboxylic acid or alkoxyn group. carboxy || c a cld, lower alkyl or lower 

i may be substituted with a halogen atom " j^ r ^Sf fl " 'J but excluding cases wherein (1) R 

s;S^ w -Jffl»^"-- ^ -- , - , •- ,, 



I 

Y 



wherein D reoresents a residue of a blue or purple, azo or anthraqulnone dye, and X and Y may be tf 
TamTor dlK and present an alkano.am.ne residue or a hydroxy, group. 

] Caking-preventlng agents: incorporated In powdery detergent composition: 

The following <*Wn?-^^ salts, talc, flnly pulverized y 5 



The following caKing-prevemma < . - surfosuccinate salts, talc, flnly pi 

magnesium oxide. 

[9] Masking agents for factors ^^^S^^^ of copper, zinc, chromium, 

The alkali cellulases are deactivated rv %™ metal chelating agents and metal- 20 

20 mercury, lead, manganese ' orsHver ions or »^™ ndude> for example , divalent metal Son 

magnesium silicate and magnesium sulfate. to avo|d ^ 

Celtobiose, glucose and C^T'^SrS^JKS^S^SS SEE^toSEEi co-presence Is 25 

for example, coating therr, ^enediamlnetetraacetate salts, anionic surfactants and 

tableting and coating methods. , :„ t u„ 

The above-mentioned masking agents and methods may be employed, if necessary, in the 
present invention. ' 

powers are Improved remarkably. 

distyrenated cresol, monostyrenated phenol, dlstyrenated phenol and 1,1 -Oisi«- 
hydroxyphenyDcyclohexane. 



[12] Solubilizere: 

The solubilizers include, for example, lower alcohols such as ethanol, benzenesulfonate salts, 
lower alkylbenzenesulfonate salts such as p-toluenesurfonate salts, glycols such as propylene glycol, 
acetylbenzenesulfonate salts, acetamides, pyrldinedicarboxylic acid amides, benzoate salts and urea. 
5 The following examples will further illustrate the present Invention, in the following referential 

example, the preparation of an alkali cellulase Is explained. Unless otherwise state, percentages In the 
following examples are given by weight. 

Referential Example 1 

Preparation of alkali cellulase: . 

1 o Alkali-resistant cellulases according to the present invention are obtained by, for example, a 
technique disclosed in G. Okada, T. Nishizawa and K. Nishizawa "Biochem. J., 99. 2 1 4 ( 1 966) . More 
particularly, a crude enzyme solution was extracted from the hepatopancreas of a marine mollusc 
(Dolabella sp.). The crude enzyme solution was subjected to the starch zone-electrophoresis and 
carboxymethylcelluiose-saccharifying activity of the resulting fraction was measured. The 

1 5 carboxymethylcellulose-saccharlfylng activity of pH 8.3 was determined from an absorbance (AOD) at 
660 m/M using an alkaline copper reagent and arsenomolybdate after reacting the fraction with 
carboxymethylcellulose. 



20 



Cellulase Activity 
Fraction No. atpH 8.3 (tiOD) 

10 0.05 20 

15 0.55 

20 0.47 

30 0.40 

35 0.12 

It Is understood that fractions Nos. 1 5, 20 and 30 contain cellulases having a high activity under 25 
a weak alkaline condition. 

^""'Effects of alkali cellulase superior to those of other enzymes on cotton cloths artificially stained 
with muddy dirts will be shown: 

1) Detergent compositions: 30 



Sodium straight-chain dodecylben- 

zenesuHbnate 
Sodium a-olefinsulfonates (C 16 _ 18 ) 
Sodium alkylethoxysulfates (C 14 _ 18 , 

EO=1.5mols) 
Sodium alkyi sulfates (C 14 _ 18 ) 
Soap (beef fatty acid sodium salts) 
Secondary alcohol (C=1 3.5) ethoxylate 

(EO=7) 
Sodium tripolyphosphate 
Crystalline sodium alumlnoslllcate 

(type4A) 
Sodium silicate 
Triethanolamlne 
Sodium carbonate 
Potassium carbonate 
Carboxymethylcellulose 
Polyethylene glycol (MW") 6000) 



Bluing agent 

Sodium p-toluenesulfonate 

Ethanol 

Water 

Enzyme 

Perfume 

Glauber's salt 



A 

(%) 


B 

(%) 




10 






5 




35 


2 


25 




3 






2 








25 


40 


10 






10 






10 




45 




5 




10 








5 
1 




1 
1 


1 


50 


0.4 


0.3 






0.05 




2 


8 




10 


balance 


55 


0or3 


Oor2 




0.2 


0.1 




balance 
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were pressed with an Iron and their reTiecrivuies woio 



Deterging rate (%)==- 



(Reflectivity (Reflectivity 
after washing) - before washing) 



X100 



(Reflectivity of 
original cloth) 



20 



invention 



An average of fives samples was shown In Table 1 . 
The aqueous detergent solution before the washing had pH 1 0.6. 

4> E "(1 rNo 8 t U used(balanced with Glauber's salt) (comparative) 

(2) Alkali cellulase (crude enzyme solution - 
i of fraction No. 1 5 in the above 

referential example) 

(3) Alkali cellulase (crude enzyme solution 
of fraction No. 20 in the above 
referential example) 

> (4) Alkali cellulase (crude enzyme solution 
of fraction No. 30 in the above 
referential example) 

(5) Cellulase (crude enzyme solution of 
fraction No. 35 In the above 

i referential example) 

(6) Amylase (Termamyl 60 G; a product of 
Novo Co.) . 

(7) Protease (Gist Brocades, maxatase P 330 000) 

(8) Lipase (Ollpase; a product of Nagase Sangyo Co.) 



Deterging rata (%) 

E 7Zgent 6 ComposVonA Compost 

68 *° 

@ 81 78 

<D 80 77 

® 79 76 

® 74 72 

® 66 - 

® 65 — 

® 65 — 
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Refe TcSL^meSm (having a pH value of 1 0) containing 1 .0% of peptone, 1 .0% of meair extract, 

^ofa^^^ 10 
Incide^tall? aTmmarcW available c 

at a pH value of 9. That is, the cellulase had no activity at a pH value of 9. 

25 ofthe enzymatic activity at a pH value of 6. 

Enzymes used in Examples 2 to 7 are listed as follows. 



(1)CeliulaseN4 

(3) S'lMase fsupplied by Sigma Co.. originating from Aspergillus nlger. 1.35 unlts/mg) 
30 4 Lipase (supped by Gist Brochades NV, originating from ft oryzee) 30 

30 5 Amylase (Termamll 60G supplied by Novo Industries Co. 

(?) Protease (Alkalase 2.0M supplied by Novo Industries Co.) 

35 ThepSvaiueof a 0.1 33% aqueous solution of the detergent was 1 1.2. 



2096 by weight 
2% by weight 



T! Hnear-dodecylbenzene-sulfonate 

Soap (sodium salt of beef tallow 

S-KSJg- asss 

iiisr 0 p nr hate ;~ght 

Carboxymethyl cellulose %bvwetS 

Polyethylene glycol 15^5* 

Huorescentdye ba , ance 

Glauber salt 0 or 2% by weight 

Ejzyje 5% by weight 



60 ?^ nlbel'the .nzyme-f™. detect Is UkmtMed b, «ampl 0 numb.r-1011. 



Detergent 



Washing 
Power Index 



1 —(0) (reference detergent) ] ?° 

1-(1) (present invention) JJ" 

1_(2) (present Invention) ] 
1 -< 31 00 

JljJ 100.5 



13 
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^"A weakly aikaline powdery detergent for clothing was prepared according to the following recipe. 
Inep^Se^ 

Sodium a-o-efln-sulfonate ffifZff 

Solmtripolyphosphate fgESE 

Sodium silicate (JIS No. 2) S^ght 

Sodium carbonate fSE^Eht 
Carboxymethyl cellulose % by weigh 

, Polyethylene glycol l5?iT!2faht 

Fluorescent dye * 



O^Sbyweight 
W« e T 10% by weight 

16 .nthesamemannerasdescrlbedinExamplel.thewashingtestwascarriedoutThe 
results are shown In Table 3. 



Detergent 



2—(0) (reference detergent) ] j>J 

2—(1) (present Invention) ij£ 
2— (2) (present invention) jjJ D 

2-ffi 100 



2— (5) 
2— (6) 



100.5 



"a neutral powdery detergent for clothing was prepared according t< 
value of a 0.133% aqueous solution of the detergent wae 6.8 



Sodium linear-alcohol (C~1 4) sulfate 30* ib» 'weight 

Polyethylene glycol 553C 

Sodium phosphate n^ hvwetaht 

Fluorescent dye 0.2% by weight 

rsiauhnrsalt balance 

Pn^mL 0 or 2% by weight 

fJ?y n8 5% by weight ' 



Detergent 



Washing 
Power Index 



AO 3-<0) (reference detergent) J°° 

40 3-(D (Fesent invention) ] j» 

3-<2) (present invention O3.o 

3-(4j ;°° 

3 3 =le! 

^"Xphosphorous-free. weakly alkaline detergent was prepared according to the following recipe. 

Sodium linear-dodecylbenzene- 1 B% by weight 

sulfonate ,„„i„ut 50 

50 sodium alkylethoxy-sulfate 5% by weight 

55 sodium carbonate 1 596 b Y wei 9 ht 



14 
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Carboxymethyl cellulose 
Polyethylene glycol 
Fluorescent dye 
Glauber salt 
Water 

The results of the washing test are shown in Table 5. 



1.5% by weight 
1.5% by weight 
0.5% by weight 



5% by weight 



Table S 

Enzyme Washing Power Index 



sodium tripolyphosphate, 20% — 1 00 (reference detergent) 



sodium citrate, 20% 
zeolite type 4A, 20% 
sodium citrate, 1 5% 
zeolite type 4A, 1 5% 
sodium citrate, 1 5% 
sodium citrate, 1 5% 
zeolite type 4A, 1 5% 
zeolite type 4A, 1 5% 

Example 6 

Detergents were prepared a 



(6), 5% 98.5 

(6), 5% 98.5 

( 1 ) , 5% 1 02 (present invention) 

(2) , 5% 1 02.5 (present invention) 

(1) , 5% 101.5 (present Invention) 

(2) , 5% 1 02 (present invention) 



20 enzymes. The results of the washing test 



Detergent 



g to the recipe adopted in Example 3 by using combinations of 
made on these detergents are shown In Table 6. 20 

Table 6 

Combination of Enzymes 
(Right Number Indicates Washing 
% of Enzyme) Power Index 



2 — (2) (reference detergent) 
2 — (2)/(4) (present invention 
2 — (2)/(5) (present invention 
2— (2)/(6) (present invention) 
2— (2)/(4)/(6) (present invention) 
2— (2)/(5)/(6) (present invention 
2— (4)/(5)/(6) 

Example 7 

A weakly alkaline powdery detergent for clothi 

Sodium alkyl-sulfate (C=14.5) 
i Sodium alkylethoxy-sulfate 

(C=14.5,EO=3) 

Soap (beef tallow type) 

Sodium pyrophosphate 

Sodium silicate 
> Sodium carbonate 

Polyethylene glycol 

Fluorescent dye 

Glauber salt 

Magnesium silicate 
i Water 

Enzyme 

Sodium percarbonate 



(2)=2 
(2)/(4)=1/1 
(2)/(5)=1/1 
(2)/(6)=1/1 
(2)/(4)/(6)=2/1/1 
(2)/(5)/(6)=2/1/1 
(4)/(5)/(6)=2/1/1 



100 

100.5 

100.5 

101 

101.5 

101.5 



g to the following recipe. 



15% by weight 
5% by weight 

2% by weight 
18% by weight 
13% by weight 
5% by weight 
2% by weight 
0.2% by weight 
balance 
1% by weight 
5% by weight 
2% by weight 
15% by weight 



The results of the washing test made on so-prepared detergents are shown in Table 7. 
Table 7 

Detergent Enzyme Washing Power Index 



6 — (6) (reference detergent) (6) 
6— (1) (present invention) (1) 
6— (2) (present invention) (2) 



100 
102.5 
103 



15 
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Claims 



the hepatopancreas of a marin e mollusc. 
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